Casein kinase II phosphorylates the neural cell adhesion molecule L1.
L1 is an axonal cell adhesion molecule found primarily on projection axons of both the CNS and PNS. It is a phosphorylated membrane-spanning glycoprotein that can be immunoprecipitated from rat brain membranes in association with protein kinase activities. Western blot analysis demonstrates that casein kinase II (CKII), a ubiquitous serine/threonine kinase enriched in brain, is present in these immunoprecipitates. CKII preparations partially purified from PC12 cells are able to phosphorylate recombinant L1 cytoplasmic domain (L1CD), which consists of residues 1,144-1,257. Using these as well as more highly purified kinase preparations, phosphorylation assays of small peptides derived from the L1CD were performed. CKII was able to phosphorylate a peptide encompassing amino acids (aa) 1,173-1,185, as well as a related peptide representing an alternatively spliced nonneuronal L1 isoform that lacks aa 1,177-1,180. Both peptides were phosphorylated with similar kinetic profiles. Serine to alanine substitutions in these peptides indicate that the CKII phosphorylation site is at Ser1,181. This is consistent with experiments in which L1CD was phosphorylated by these kinase preparations, digested, and the radiolabeled fragments sequenced. Furthermore, when L1 immunoprecipitates were used to phosphorylate L1CD, one of the residues phosphorylated is the same residue phosphorylated by CKII. Finally, in vivo radiolabeling indicates that Ser1,181 is phosphorylated in newborn rat brain. These data show that CKII is associated with and able to phosphorylate L1. This phosphorylation may be important in regulating certain aspects of L1 function, such as adhesivity or signal transduction.